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AD.IS OF SOCIETY 

The Geological Society ofBew Zealand was founded 
in May, 1955 . I t s objects include 'fos tering investigations 
into t he varyins fields of earth scie.qe and serving as a 
medium for the exnres s i on of the views of' New Zealand geolo
gists . Membership is open to all -t hos e in~erested in the 
various branch ~s of geology, g e?phys ics , oc eanography, 
mining, and the utilizat ion of minerals and roqk ·products .. 

The Society publishes a ?Tewsletter twice a year. .. 
Contributions such as p e rsonal notes, - repol'ts of' meetings or 
conferences, descriptions of' field trips, reviews or crit
icisms of recent publica t ions, and similar items, will be 
welcomed by the Editors, c/o N.Z. Geological Survey, P.O. Box 
368, Lower Hutt, New Zeal end. · 

Unless specifically indicated, opinions expressed ·in. 
the Newsletter are not to be regarded as the official views 
of the Society. 

AUCKLk'TD SECTION " GEOLOGICAL SOCIETY OF NE\f{ ZEAl.J~.ND 

A full programme of meetings has been arr~:ged for 
1960 for the Auckland section of the Soci Gty. ·:rn.e first 
talk was given in April by Mr Dun can !:lovv, formerTy ·of the 
University of Aucklfu1d and now with the Australian Bur~au of 
Mineral Resources, who spoke on "'I'he Goldfi c l::ts of New Guinea. 11 

Meetings are normally hf::ld. on the last Friday of each month 
in the Geology Jcpartm;mt of the University at 8pm. icny 
member who doGS not r · ceive notices of individual meetings, 
but who would liku to do so, should contact ~. Kcar, Geological 
Survey Otara :o<oe_d, Otahuhu. 

Subj c:cts fo :c· fo r t :.comin'r talks include the dating of' 
Pleistocen e a:.'l::l. Holoc e;1e basal ts in "'lol· thland and the formation 
of bauxite, d3sc::.'i.9 t "'._ ons of intel"esting outcrops near Auckland 
City, the enc·inee rin;_;- geology of North Isla nd electrical 
generating stations, g e ological aspects of the Auckland 
ceramics industry, a:.~d a symposium on some controversial 
topic yet to be decided. 
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A striking t'ea turtY of• · tire 1960 Auckland Easter Show 
was a joint d.is:play by the "Auckland Star" and "Nhites Avia-
tion Limited on the o.estruction o:f local scoria cone~ . Some 
excellent photograph&, shoWed the r0sults of quarrying, and 
many were published j n the ".Star" itseli' . Perhaps the most 
revealing, on a "bef'cre'' and "af'te r" basis, were for Mount 
Smart, because they showed that the cones cru1 be quarried . 
away entirely . Sco::-ia is used extensivel y around Auckland, 
and it is certainly pr-eferabl e from the scenic point of' view, 
that the demand for acoria should be mat by the total removal 
of' cones (to form a .aports• arena in the case of Jlount Smart) 

rather than that a large number of cones should be mutilated by 
large g.uarries . .Anrpl t::: opportunity exists in present day 
quarries -for geological examination . 

Since the last Newsletter, Dr R.~. Brothers, who is 
now on leave at Imperial College, London, has been appointed 
Associate Professo:;:o in Geology at thc: UiliV~l"Sity of _t,.uckla.\J.d, 
A lecturer, nmv '3o Auckland has also been q:pointed - Dr Peter 
F. Ballance of Queen Mary College, University of Londono 

Mr R. F. Hay has moved from "fiellington to the Otahuhu 
office of the Geological Survey. 

- D . IC. 
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GEOLOGICAL NEWS FRO!,! CHRISTCHURCH 

Staff changes in the Department of Geology at the 
University of Canterbury have had a considerable eff'ect on .the 

.Christchurch geological commW'lity . DR UAXWELL GAGE left 
Chriatchurch in November 1959 and wil1. spend a year at tae 
University of Birmingham. DR MICHAEL J . FROST ;joined the 
staff in January 1960 after having held a Research Fellowship 
at the University o~ Birmingham. He is Lecturer in Mineralogy 
and Petrology . MISS DAWN RODLEY , from Victori~ University of 
Wellington , has been appointed Assistant Lecturer and will 
lecture on historical geology. Mr P. B. ANDREWS is anot;h.er 
new Assistant Lecturer and is giving a course in Engineering 
Geology . 

DR A.L. WASHBURN has been appointed to a chair in 
geology at Yale University, a position which he· will take up 
in September. He left Christchurch in February and will 
spend our winter in Greenland. 

Student theses at present being prepared are: 
"The S.Jdimentational History of the Lowermost Otaian in 
North Canterbury" by P.B. Andrews. 

"The Palaeoecology of the Waiauan Stage of North Canterbury" 
, by ~;B. Campbell. 
"A Geomorphic Study of the Pukaki Moraines and the Outwash 
of the Upper 'Nai taki Basin" by J .G. Speight. 

· Four- mile mapping has been the main ocqupation of the 
Chriatchurch office of the N.Z. Geological Survey . In the 
19.58- 59· field-season vrork was concentrated on Four-mi l e Sheet 15 
(Buller) and geologists from ·the Christ church office mapped 
that part east of the Alpine Fault . '!'he Awatere Fault was 
traced south- west to its junction with the Alpine Fault near 
the Clear Grey River. The Awaterc Fault displaces metamorphic 
boundaries in a dextral sense by about 4 miles, but does not 
displace the Alpine Fault . rn the 1959- 60 :t!ield season wor k 
has moved south to Sheet t8 (Hurunui) and large areas of Alpine 
greywacke, previously virtually W'lexplored, have been mapped. 

The Christchurch Colloquium of Geology first met in 
September 1958. During 1959 three talks were given: 

MR H.S . . GAIR discussed the gevlogy of Northern Rhodesia 
and compared it with New Zealand. 
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DR W,A, WATTERS described some aspects of the geology 
of Southern Chile. 

DR DONALD r. SQUIRES spoke on "Ecologic Interpretations 
of Coral Reefs with some reference to New Zealand's Fossil Reefs". 

Average attendance has been 24 and the Colloquium appear 
to be serving. ·a -useful function. 

- D.R.G. 

SOME RECENT GEOLOGIC1\L SURVEY PUBLICATIOr-:s 

Biological Type Specimens in the New Zealand Geological Survey. 

1. Recent Mollusca.. £I.~ol. Surv. Pal. Bull. :22· 1959. 
Annc Boreham. 

Geology of · Tongariro Subdivis ion. N. Z ·~ 1. Surv. Bull. n. s. 40.1 q59. 
D.R.Gregg. 

The Goological Map of Now Zealand 1 :2,000,000. .!:[~.Z. geol.Surv. 
Bull. n.s. 66. 1959. G.W.Grindley, H.J.Harrington and 
B.L. Wood. 

The Geology and Hydrology of Western Samoa. N. z. geo~ Sur•v. 
f3~ll. n.s.JiJ.. ·1959 . D. Kear andB.L. Wood. 

Early Tortiary Mollusca fr•om Otaio Goi'ge, South Canterbury, 
,iof. z. ge0l . Surv . Pa 'l:.: .... ID:!X!:.-._23..!. 1960. J, Marwick. 

Geological Map of New Zealand 1:250,000. Sheet 27 Fiord (1st Ed.) 
1960. B.L. Wood. 

From the classroom - "There is no evidence that the area 

has been vulcanized." 

- Geotimes. 
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BIOGRAPHICAL NOTES 

S. HERBERT COX 

s. Herbert Cox a pioneer in New Zealand geology, arrived· 
in this country on Dec~mber 3rd, 1874, and worked as Assistant 
Geologist with the N.Z. Geological Survey until 1884. Not a lot 
is generally known in New Zealand about his subsequent career. 
The Geological Survey will b e displaying shortly a photographic 
portrait of Cox in his later years, which has kindly been sent 
on request to the Survey by the Dean of the Royal School of Mines, 
London; The following short account of Cox's career, taken · 
from the "Trs.nsactions of the Institution of Mining and Metallurgy' 
vol. XXX, 1921, p.470 , may interest Society members. 

"Samuel Herbert Cox died on April 11th, 1920, at the age 
of 68 years, having experienced failing health for a 
number of years. Ee entered the Royal Scho·ol of Mines 
London, · in 1872, and obtained the Associateship in 1874. 
In the latter year he went to New Zealand to take up a 
position with the Geological Survey, and he was appointed 
Chief -Inspector of Mines and Assistant Geologist. li'.Pc'4:!1 
1884 to 1890, he was engaged as lecturer on geology, · 
mineralogy and mining at the Technical College, dydney , 
N.S. W., and also practised there as a consulting mining 
engineer. 'In 1901 he became a partner in the firm of 
Bainbridge, Seymour & Co . , of London, and remained thus 
associated until 1907, but t •rvo years prior to the latter 
date, he was appointed I rofessor of Mining at the Royal. 
School of Mines , London, a position which he felt compelled 
to resign in 1912 on accoun-::. of failing health. He was 
the author of 'Pros pecting for Minerals' , which afforded 
much help to students , and at various time he contributed 
to the Transaction~ of the Institution. He occupied the 
Presidential Chair of the Institution in 1899-1900, and 
from 1906 to the date of his death he was one of the 
honorary technical editors of the publications of the 
institution. Frofessor Cox was an original Member of the 
Institution (1892 ) , and wa selected to Honorary Membership 
in 1912. 11 

- G.c.s. 

A. DIESELDOR3'F 

A little known writ e r on New Zealand geology was the German 
petrographer, Arthur Dies eldorff (1866- ?). In 1901 he published 
a long paper describing rock and fossil specimens collected in 
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1896/97 by Professor· H. H. Schauins_land, a zoologist who visited 
New Zealand on an expedition organized by the Bremen Museum. 
~est of the specimens came rrom the Chatham Islands and from 
several of the islands in cook Strait, particularly Stephens 
and D'Urville Islands . Later, in 1902, Dieseldorff also des
crib~~. the petrography of some stone artefacts from the Chathams. 

Details of the early part of his li£e are given in a 
short biography acconlpanying his 1901 paper . He was the son of 
a Hamburg merchant, and on leaving school he commenced a business 
apprenticeship in London. ..\f'ter a perioG. or military service in 
1883/84 he •;1orked in Ger•many, Central America, and South Africa, 
and in 1896 visited Aust:<>alia and Nel'l Zealand on business . On 
his return home he studied at the universities of Freiberg in 
·suG>]'ly; Freiburg in :Baden, and finally lr!arburg , where his work on 
the rocks collected by Schauinsland in New Zealand was carried 
out. 

Unfortunately, despite enquiries fr•om the Geology De
partment at the University of Marburg, and from the German Geo
logical Society, little could be found about the later part of 
his life , He cont inued to write for several years, and his 
papers include one, of 1906, descrioing manganese ores from 
British Nor~h Borneo . The l ast definite mention of his name 
was in the German-published International Calendar of Geologists 
for 1925/~6, when he was living in Wiesbaden. 

- W.A.W • . . 
· 1 I 

. ' '. 

NOTES FROM GEOLOGY DEPr'RTI ~NT, VICTORIA UNIVERSITY' 

. by Paul Vella. 

1. STAFF -Mr -J, Bradley, after eight months' leave in Britain, 
returneciin April this year. While away, he carried out research 
on basalts and dolerites at the University of Durham, and visited 
other British Universities studying methods of teaching, mapping 
and structural geology. 

Almost imrnediately Pr•ofessor Clark takes well earned 
leave, embarking for England on May 23rd. He will visit 
Geology Departments. or British Unive.rsities and Institutions, 
and will represent Victoria Universit;y at tbe Tercentenary of 
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the Royal Society or' London, Ai'ter this he will take part 
in a pr·esessional tour of Iceland and the 21st International 
Geological Congr•ess at Copenhagen. At the end of Augu:st he 
will attend the SCAR conference at IJambridge. rrmnediately 
after he will travel to the u.s. to study geolo~ical teaching 
and r•E;search techniq_ues in Arnei·ic:m universities, and finally· 
settle at Bci'keley, California, for a fevr months to undertake 
some petrological and geochemical r esearch. Re is due to 
return to New Zealand in March 1961. 

During the absence of ~~r . Bradley we have been 
fortunate to have the assistance of Dr. H.M.Pantin of the 
Oceanographic Institute as a part-time lecturer, 

2. J!E'~P..QINTMENTS Your correspondent, Paul Vella, was 
appointed l ecturer in paleontology in Februal'y 1959, · Mr 
E.F . (Ted) Hardy , formerly d1·aughtsman for Todd Motors and 
Todd Bros. Oil ~APloration Division, joined the Geology Depart
ment as technician in .April this year. 

3. : Pl::DOLOGY COUf.S& This year a pedology course was started , 
a cou,rse of ten lectures being presented by members of the 
Soil BUr_Bau . Four of the lectures were by Mr . Tay·lor; others 
were by r , Swindale, Dr. Northey, Mr . Wells , Dr . Lee, Mr . G.ibbs 
and Dr. l?ieldes . Two excursions and three two hour practical 
classes were held. We arc greatly indebted to the staff' of 
the Soil Bur•eau, and especially to Mr . Taylor, for an intensely 
interesting introduction to soil science , which, it is hoped , 
will merk the beginning_ of a regular university course. 

4, SrrtJDENTS, PAST AND ~~ENT We extend best wishes to Miss 
Dawn Rodiey who is nol'l a junior lecturer at Canterbury Univer
sity . Dawn ' s interest is paleontology. 

Bert !doore , who has been working for BP in Gisborne 
on a temporary appointment for the past year, has taken a post 
with the Colonial Geological Survey in Tanganyika for three 
years. 

Hank van den Heuvel completed his M.Sc. thesis 
titled "Cretaceous and Tertiary rocks of Flat Point District, 
Wairarapa" ear• ly l ast year. This is the first detailed account 
of Cretaceous stratigraphy and structure in the Wairarapa. It 
will appear in the next issue of' the Journal of Geology and Geo
physics. Hank is now wor•lcing for the :·.!ount I sa !.1ining Company, 
Queensland, 

John Bruce has completed an M.Sc. thesis on the 
Geology of Nelson City. Arrow Rock was proved to be Tertiary, 
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McKay's Maitaia (Atomodcsma) locality in the Brook Street 
volcanic3"'W'as-redT5covcredand a gastropod R_.~ruviSJ?ira was 
found, The Tertiary se~uence extends from Eocene to lower 
Miocene and possibly,to the Pliocene. . 

John Lewis has completed a mainly petrographl.c study 
of several dacite domes of Tauhara, near Taupo. 

· p, Webb and B. JVIcKelvey, for their M.Sc 1 s, ~1ave in 
the press several papers on results of the 1957/58 and 1958/59 
Victoria University Antarctic Expeditions in the Dry Valley area 
of South Victoria Land. 

s. Skwarko, from the University of Melbourne, has 
presented a thesis on graptolitos of North-west Nelson. Obser
vations of tectonic deformation of ;sraptolites led to a revision 
of Keble and Benson's determinations and a reassessment of New 
Zealand correlations with European and Australian Ordovician 
zones. Slma):'ko is now employed by the Bureau of !flineral Resources 
in Canberra. 

5, YIGTORIA UNIVERS!l'Y ~ifTARCTIC f:illQ:!,!;J:ON 1959/60. Continuing 
the annual summer programme, Victoria Universi ty placed a five
man team in the Wright-Victoria dry valley area, South Vicc;oria . 
Land: 

Leade~, biologist and meteorologist : Dr R. W. Balham 
(lecturer in Zoolo~) 

.. Surveyor : R. H. Wl1.aeler t lecturer in Geography) 
Geologists: G. Gibson and A. Allen (students, 

Geology Department) 
Geophys~cist : I . Willis (student , Physics and 

Geology Depc:rtment.s) . 

Graham Gibson and Tony Allen completed the geological 
mapping of the dry valleys, covering about 800 s~uare miles of 
the northern part of the area. Additional observations were 
made on glaciology, soils, permafrost and eva.por•i tcs. Some 150 
oriented samples for paleomagnetic studies were collected from 
dolerite sills and dykes. 

6, POST-GRADUATE fillS~ARCH Richard Blaru~, University of 
Washington, u.s. Nation~Science Foundation post-doctoral 
research fellow, arrived at the end of 1959 to study N.Z. 
ignimbri tes, 

Roger Martin, B. A. , University of Ca].ifornia, Los 
Angeles, E.S. University of Idaho, arrived in July 1957 and is 
studying ignimbrites fo.r· a Ph. D. 

Gerrit Neef, B.Sc., London, arrived from Canada in 
!.larch 1959, and is mapping the Etetahuna Sheet (N.153), nor·th 
Wairarapa, for a Ph.D. 

The main work of Dr Wellman during the last year has 
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boen on Holocene stratigr~phy. Holoccne sections around the 
nor•thurn coasts were examH_wcl at Christmas 1958-59, and those 
at D'Urville Island at Chr•1stmas 1959-60. An account will 
appear in the Trans. Roy. Soc. f.T, z. 

The writer has prepared papers on the Molluscan 
subfamily Typhinae and. the Foraminifcra. l family Uvigerinidae, 
both to be submitted for pub.lication shortly, 

7, SOME RECENT DISC0'11)!RIE..§. In t he upper Awa tere Valley; 
Miss Alva challis , Dr ~1CT1Jnan and Proi'essor Clark discovered 

· a new i'ossil locality in tuffc of. N"gaterian age , similar to 
thG fos s ilifcr•ous tu.ffs at Limestone Creek , but with ammonites 
and a variety of gastropods. The anunoni tes are almost certainly 
Ccnomanian. Anothei• ammonite, P1!Y,chocera?. is associated with 
Auct;llina ~ i!l underlying r;otuan beds, and this h.as a 
\v(irld-wide ---rari[ie!'rom Aptian to upper Albian. .A.mmonites from 
Covor. Gr Coek, collected by Hall, Gibson and lfie llman , show that 
the Covcrian is a correlative o:r· near correlative or the Nga- . 
terian. Hall will propose thu suppr ession of tha cove rian , 
stage in a paper at the Sc i ence dongress in M"y , . .. 

In Wairarapa the Pare.ora, -Landon and Arnold Series 
are usually absent . s . Kustanowich has discovered in the 
Tinui Valley (N. 159) a stx•uctu.rally complex but apparently 
complete lower Tcr•tiary sequence li th.ologically similar to 
that of Hawkes Bay . The Paroora microfaunas arc similar to 
those of Gisborne district , a nd have also been identi~ied near 
Flat Point, 

by G.A.Challis Secretary. 

The Society has been very active in the last year , 
holding two field trips, t.'ou.r general meetings and seve ral film 
evenings . Th0 long field trip last year was he ld in the Tinui 
district of the N.E. Wair~re.pa and tha results of this trip have 
been incorpor•ated in a paper for publication by three 'of the 
members . A one- day trip visited the Otaiha.nga Tertiary Outlier 
near llellington and r1as the first of several ahort t1•ips planned 
for the Wellington District. 

General meetings were addressed by Mr T. Grant-Taylor, 
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When the SUbject v:as "Pleistocc;ne Geology", and Dr w.A.Watters 
who spoke on "The Geology of Chile". The Annual General Meot

. i~g, held in April last year, was addressed .bY Mr lJ· H. Taylor, 
D1rector of the Soil Bureau, the subject bo1ng "Sol~ Zones of 
Russia" - a taste oi' things vrhich have since come, 1n the form 
of a course on Pedology at this University. 

An innovation last year was the holding of a final 
meeting·f'ollowed by a social evening, Visitors included guest 
speakers for the year and other friends from the Geological 
Survey and the oil companies. We were very glad of this oppor:
tunity to exp1•ess our th211ks to those Vlho have helped the Society, 

The final meeting took the form of a discussion on 
Geological Education. Professor Clark and Dr Wellman spoke 
for the Defence, against an attack of students and visitors. 
After · outlining the present course in Geology at this University, 
Professor Clark suggested improvements to the degree structure 
which might' bcnefi"t Geology, Among his suggestions were:-

1). Splitting of Geology III into two units, so that the degree 
would include four units of Geology instead of three as at 
present, and allowing more time for practical courses and 
special courses in Engineering or Economic Geology. 

2). Introduction of prerequisites for Geology, The suggest
ion :was that Chemistry, Physics and Maths to at least one stage 
should be compulsory for• students majoring in Geology. 

This second point was met with groans and general 
consternation from the students, 

Dr Wellman concentrated on the practical side of things. 
His chief concern vras the laclc of contact between "academic" and 
"real" geologists ("real"= field geologists), and he feared the 
production of graduates stuffed full of theory and lacking practise 
"More ficlcL work! " . is the cry; and hoYI to get the field work on 
the limited funds provided by the University is Professor Clark's 
and Dr Wellman's problem. The Society came in for some praise 
here, as it provides a one-week field trip which is partly sub
sidised by a grant from the Students Association, 

After Dr Wcllman and Professor Clark had had their say, 
the me0ting was throvm open to discussion and the following points 
were raised. · Dr Irving of Shell Co, str•essed the importance of 
knowing the geology of your ovm country first, before concentrat
ing on outside. He was replyin~ to a charge of insularity 
among N.Z. geologists. 

Dr Watt0rs raised the point of N.Z. post graduate 
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gol. ng to ovcr·scns uni vcrsi ties and being unable to students c omiJ 1Y vri th language p·cr·cquisi tes ctc. This aroused some . 
discussion on the inc:Lusion. of a. :foreign language unit ·-in the 
degree. _j . · .···. 

, ·Geology as o. secondary school subject was suggested 
b Mr Brucc. TheP•J •;;ns general agrce:mcnt on the sui tabili ~y 
0

'};: .G.eology as .a- ;schoo:~ subject but lack of teachers and equlp
m"'nt .. is a limiting fa~ tor • 

. . · ... 'This concludes t_he account of last year's ·activities 
but may .I malce a :final roq_uc::st --: vre are tire cl of ·seeing. each 
others .:faces in the Society an~ ·:10uld llke to sec some new ones 
from..ou.tside the University. 

A NO'l.':J O.N VOLG:::.l\TOLOGY IN rtAB:,UL 

By F.'::. Studt. 

(Editors' note: Mr Studt of the Geophysics Division of D;B,I.R. 
visited Rabaul in late :'Tove:nber, 1959, with Mr Fooks, ·project 
engineer at 'Nairakei, to m~ke a preliminary survey of the 
possible use of' geotllermaJ. steam.) . 

During my recent trip to !<abaul , ·in New Britain, I 
was fortunate enough to . .meet ag~in l-.1r G. A. Taylor, Volcanologist 
of the Geological Survey branch of "he Commonwealth Eureau of 
Mineral Resources, Australia:. He was on one of W.s infrequent 
respites from active volcanology, at· home with his wife and 
small son. They live right alongs i de the volcano observator y, 
perched up on the rim of the Rabaul caldera. 

Mr Taylor was just back from the Paris conference on 
active volcanoes; he atte.'lded a session at which a New Zealand 
paper on Wairak ei was presc:1ted by Dr }! . Tazieff, but under
stood ver y little of it since ::.t V!as p;:>esented in French . He 
speaks of a move to limit the number of languages in use at 
future conferences . ~fuile in ~rope, Mr Taylor visited Pompeii , 
and was perplexed by the apparent charring of much of the 
exhumed woodwork, which he do3s not consider consistent with the 
lapilli type shower which is supposed to have overwhelmed the 
town, Carbonisation may, of course, take place with prolonged 
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burial, and according to officers of the Forest Research 
Institute, Rotorua, the distinction between charred and 
cold-carbonised wood is quite easy to make. 

Mr Taylor and his assistant John Barry recently 
worked on Barn, a smal.l active volcanic island off the 
north coast of' New Guinea ; where they attempted to measure 
high f'wnarol e t emperatures ; they were interested in the 
details of high temperature thermo-couples recently used on 
White Island by Mr G. :S. K. Thompson . They are, however, 
devoting increasing attention to volcanic seismology, 
especially in the buildup in amplitude and duration of 
volcanic tremor ~rior to major eX9losions; they c~nsider 
this useful for short-range prediction, but they find 
little correlation of' trEl!Tlor with visible activity after 
such an explosion . Portable willmore equi!Jlle:'l;; is used 
for this work. 

Rabaul itself is equipped with Benioff and Omori 
seismographs; at the time of my visit, the latter wer e 
being reinstalled in an old Jap ammunition tunnel, since 
a Chinese company had bcgu.;'l quarrying the caldera wall 
beneath the obs ervatory, using jaw cr ushers . Mr Taylor 
operates an .extensive system of reports from lay observers 
rather Similar to thet operated by our seis~~logists, but 
covering hot springs, volcanic activity, etc. in addition 
to felt shocks; he b~lieves that regional seismicitY in 
his area is increasing at the present time , whereas in 
New Zealand, if anything, recent s aismicity seems to have 
been below normal. 

Many will know that Mr Taylor's respite in Rabaul 
·was shortlived. In March of this year he left for Manam 
Island, also off the north coast of New Guinea, and arranged 

. for the evacuation of the population just prior to an 
eruption. 
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ANOTHER FOSSIL VIHALE_-:&ARNACLE FROM NEW ZEALAND 
.~-· -

by s. Kustanowich 

The rec .nt uescription by Dr c. A. Flcming (I'T •. Z.J • . 
... Geoil. .· GeophY.,~ 242- 7 , 1959) of a Waitotaran whale-barnacle 

from ffawko 1s Bay has drawn our att:mtion to this raro group 
of anitnal 'fossils . It i s the first record from Ji/ev1· Zealand 
and altogutlwr only 13 occurr~nccs of fossil £Lo~~' belong
ing to six different species, have been recorded. seven of 
th;;m ru:.w come from countries bor•during the Pacific, five from 
the . editerranean r euion, and on from England- all of them 
Pl1opvnc to Pleistocen in ~gc . 

In Januar·y 1959 the writer 1'ound a well-preserved 
barnacle also belonging to the OORONULlllAE in the basal Nulru
maruan limestone at Castl~point, 1'/air arapa . The shell was 
complete with all th comp~I'tmcnts and still retained most of 

· its original ornamentation. On pre liminary c:xrunination, it 
appears that the pr•e sent sp0cimon is mos t closely related to . 

. the· living Ccronula diadcmn (Linnaous) and. the fossil Coronuln 
.!:!:otca Fl.::ning , butd.H"'f'cr•s m::.r•kod.ly from both of them in : 
several chai'actcrs which could be of specific value. 

A fullur description, completing yet another record 
bf a Plio-Plcistoc~ne occurrence of this intci'esting fossil 
from New Zealand, is being prepared. 

GEOLOGICAI,. i'•Q'17S FROM DUNEDIN 

The Dunodin office of' the G<:!ological Survey has just 
completed a very busy summer field noriod. Mr B.L. Wood and 
Mr L. McConncll explored the whole of the shorel:ine of Lake 
To Anau by dinghy, und Y:i th l'.!r G. V{, Gr indlcy examined the 
Milford area on foot and by fishing boat and dinghy, This 
involved some very laborious and difficult travelling along 
the coast near Poison Bay. Fairly simple structui'es wei'e found 
similar to those already mapped to the south, though there was a 
compl~xly folded zone on the east side of the Alpine Fault. 
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In December Mr A. R. Mutch, Dr J , B. Waterhouse and 
Mr I. c. McKcllar made further traverses across the belt of' Te 
Anau and Maitai rocks east of' the Hollyford, and measured groat 
thiclmesses of' Atomodcsmu b·Jds and basal Mt:1.itai limestone on Mt 
Bassington near-rhc-scnitn end of' Lake Alabaster . Early in the 
New Year, Mr Mutch, Hr HcConncll .and Mr McKellar continued these 
traverses further nor•th by flying in to l.ake 'ol'ilmot with Amphibian 
Airways. The party explored the north end of' the Skippers Range 
asf'ar west as the Alpin8 Fault, an interesting section never 
before examined geologically , A trip was also made up the Red 
P:-,rkc Gorge to Red 1\lounto.in, and access to the "Hiner•al Belt" was 
easier than e;xpectcd this vn:.y, One highlight was the discovery 
of' one or• two fragm0nts of whnt may be a late Jurassic Belemni te 
at the lower end of the Barrier River Go:.•ge in rocks fallen from 
a cliff face, This raises the possibility of fossilifer·ous 
Lower Hesozoic beds in the rugged country to the north of' the 
Barrier. 

With the Haast Road aJmost completed to the west coast, 
the high grade metamor•phic rocks of the Haast Valley and the coast
line south to· Jacksons Bay are becoming accessible to otago 
geologists . This has alr•cudy greatly helpecl the Geological Sur-
vey's 4-mile mapping programme in this i•egion. 

A gleciological pc.rty (G. Warren, B. Skinner·, I.McKellar) 
once more tackh::d the problem of me::asur·ement of' net end-of-summer 
snow accumulation on the; uppc.;r Tasm9.n Glacier• between 7,000f't and 
B,OOOf't, this time fitting m6asurements neatly in between two 
nor'westors. Techniques arc; improving with experience, and a 
recently imported coring .s.uger proved a gpeat success. Mt Cook 
air se rvices hove now more; powerful ski-equipped aircraft and 
can provide faster transport for man and equipment , We were 
glad to have Mr• Arnold Heine with the party for some of the time, 
He has just returned fr•om his fourth consecutive summer in the 
Antarctic. 

Mr Brucc Skinner, an c.;xpcricnced draughtsman from Lands 
and Survey Depr.rtmont, has recently joined the !:luncdin staff of 
Geological Survey, where his duties include field work as well as 
draughting. He replaces Peter Ghandler, r1ho resigned from the 
staff' last year. 
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DR A. i: R. WHITE, lecturer in Geology at. the 
Univ.:rsity oi' Ot.:~go since 1957 has boen appoint<Jd Senior 
Lecturer in Geology nt University College, Canberra . Re 
leaves to tako U,P his nc,;w post in JUne . Dur i..'"lg his three 
years in !'TOY/ loell'lnnd h o has bven co-author of papers on tl').e . · 
Sho.g Vo.llcy ignimbri t o und on the nge t•ela ti·ons of the Dunedln 
Volcenics . Perho.ps his grcctcst contribution has b~en' towards .. 
a stz·ong r llvival or interest in structural studies in mctamorphlc 
rocks. It is to be hoped thGt he will soon publish the.results 
of the. detailed structural wor·k he has done in tl1c Roxburgh 
dist<ict, Together with '<ir B. L. Wood he has done much to 
c.st.:tbli~h an ov-::rc.ll structurv.l pc-,ttcrn oi' the Otago Schist. 
New zcalcmd GC:ology gains much by h2.ving the attention of people 
of Dr .•,Whi te' s calibre even. for pcriodG as shor·t as three years. 
It is ·greatly to be r·egretted, however, that conditions here do 
not cncoure.ge outstanding people from overscaG to stay longer. 

·MR WINTHROP D. l,!l'.;ANS of the Uni v0r•si ty of California 
h2.s been appointed -Lecturer in Geology at tho Univor•sl ty of 
Oto.go and will talce up his duties in September. · 

- I. C. M. & . J. D. C. 

NOTES ON TIB G"SOPHYSICS CONFERENC~. TAUPO, 1960. 

by R. R. Dibble; 

The Geophysics Co~£erence held at Taupe from March 28th 
to April 1st this year was an eagerly awaited event . This was 
the first Geophysics Conference in New Zealand since· 1953 and 
the I . G. Y. had boosted Geophysics enormously in the meantime . 
It was a sign that the Geophysic,s Division was returning to 
normal after the overload the I. G. Y. had caused, and it was 
a symbol for t-he future - The accent of the conference was 
firmly on ne;v ideas and _projects . ;Discussion · was all im-
p!!>rtant . Representa-tives of every 'institution in New Zealand 
concerned with geophysics were invited and nearly all responded, 
About 74 people attended and all agreed that the conference was 
a complete success. 

The meetings were held in the.lounge of the Spa 
Hotel which was just_the right size, and gave-the right. 
atmosphere. · 
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The Conferoace was opened by Dr Hamilton, who stayed 
for the who.le conference, and by Dr Robertson . DR J . ELDER 
opened the Volcanology session with a paper on Fiydrothermal 
Systems and the ~arth 1 s temnerature. He postulated that 
the earth formed from a hot diffuse cloud which cooled by 
radiation to form countless cold planetismoids . These 
secreted with neating by compress~on and collision to form 
an initially molten earth . This solidified ~rom the out
side inwards, the shells of different composition being 
formed by differentiation, and the solidification boundary 
being the core boundary. From considerations of the rate 
of solid~ication and the vorume now solid, Dr Elder cal
culated the age of the solid earth as 1o!O , Fie also 
showed that the age is increasing at a very rapid rate • 
.A:ccording to Adam 1 t was 7 days old . Lord Kelvin said it 
\"/as 50 million years and now Elder says it is 1010 years ~ 

His model for the Taupo depression is a graocn 40 Kms 
wide and 5 Kms deep filled with material of bulk permeability 
5 times that of the surrounding rock, and. with water. The 
permeability is almost entirely due to cracks and fissures in 
the rocks but these are individually unimportant. 

This 'Pot' is being heated by conduction from a magma 
chamber about 1 Km belo.w the bottom of the depression . 
Within the pot a free con:vective system operates, with large 
convecting masses and very small recharge and discharge 
masses . The convective systems which would be set up by 
particular modols arc fow1d by a I:Iele - Shaw cell and scaJ.e 
models used as analogue computers. During morning tea 
Dr Elder gave a convincing demonstration of the circulation 
patters ~rem a hot spot in the Taupo graben by means of the 
Hele - Shaw cell, 

Next came MR J . l:lEALY'S paper on lfeat Flow and 
Volcanism. The evidence suggests that the heat from the 
geothermal area comes froill magma at shallow depth . How 
did it get there? The most likely place for melting to 
start is just below the crust . Convection in the magma 
then occurs, trans~orting heat to the top of the chamber 
and causing further melting there . This absorbs heat and 
i~creases the circulation , As the chambe~ eats through 
the granitic crust its composition gradually changes from 
Basalt to Andesite . He explains rhyolites as melted 
sediment Which remain as a cap on top of the convection cell, 
probably due to the higher viscocity. l:ieat, water and 
other volatiles are concentrated in this cap from the 
convection cell . Volcanic eruptions from the cell can be 
compared vtith geyser activity. At a certain stage the 
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magma 1 boils 1 and produ9.GS an ignimbri te eruption. T~e 
rhyoli te cap thus e:chaustcd, later eruptions are andes1 t{s. 

Then MR C. J . BA.J.>F,VELL gave e. paper on Effects of 
Exploitation of the \Vairakei Thcrma:J. System. The total 
v1atcr discharge is :::toiV 3 times the orig11'1al naturaL flow 
a~d this has been a:companied by an increase in natural 
heat .:f'low from 350,000 to 400 000 Kg . cal./sec . The 
increase is especially observable at Karapiti and is at~
ributed to s toem rising .f'rom the addi tiona_l het vrater . now 
discharged by the bores . Wate r pre ssures within the het 
aquifer are falling by 70 to 100 ft of cold water head 
per year in most places, but rises appear to be occurring 
in same high producing bores in the Western part of the 
field. Falls in ground level up to 22cms since 1952 
correspond generally with the falls in aquifer pressures. 
The deformation appears to be elastic. So far no definite 
ground uplift has been established anywhere. 

Next we heard MR F.E. STUDT on Mass Transfer and 
Heat Output During ~eccnt Eruptions of Ngauruhoe. The 
1949 and 1954 eruptions produced 0.8 and 4.9 million cubiC 
yards of lava respectively. If this wore representative· 
of 10 years life Ngauruhoc would. have taken 10,000 years 
to grow, and National Park and Pihanga all of the Pleistocene. 
These lifetimes arc; probably too lone; and the lava output 
was .probably much higher in the past.

2 
The heat output in 

the same ten years was about 1.3 x 10 3 ergs for lava and 
the same for gases. This .is .60 times the nori:Jal heat flux 
for an area the s·ize of th0 mountain. i'/airakei has an. 
output ~000 times · the normal h~at flux, more like Mauna· Loa 
than Ngauruhoe" Tho heat output from the whole volcanic 
belt is about 1017 ergs/sec. which is tYmlve times the 
normal heat flux and is equivalent in energy to a magnitude 
7 earthquake every clay. 

After l1.mch MR G. 7'1. GRBlDLEY discussed the Strati
graphy and Structure of the Central Volcanic District. 
Stratigraphic correlation for four key areas across the 
district were given. They wore based primarily on the 
Huka mudstone which was present in all four sections. He 
presented Six palaeogeographic maps ranging from Pliocene 
to Rt;cent, and these showed a tendency for volcanic 
activity to migrate from West to ~ast. He set the age 
of the activity as between 500,000 and 5 million years. 
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MR D. KEAR in his paper on Basaltic Volcanism ~nd 
related structure in the Kerikcri - Kaikohe region, showed 
how v·olcanoes could be placed in order of increasing age 
by the weathering o~ volcanic boulders. These boulde:s 
arc plentiful around a young volcano and farmers get r1d 
of as many as possiJle by building stone fences. There 
are fewer boulders ~round older volcanoes because some 
have weathered away. Age criteria are:-

(a) Stone fences plus stones lying around 
(b) stone fences 
(c) stone and wire fences 
(d) wire fences 

Erosion of tht:l cone gives a supporting scale. In this _ 
way _he showed that volca11ism migrated from Nortl1 to South, 
and that Ngawha springs could be the next site. The 
four younger volcanoes are less than say 5,000 years ol~. 

Next on the programme was MR R.R. DIBBLE on Volcanic 
Seismology . ~~cause the average period of seismic 
warning for explosive eruptions is only 12 days, and such 
eruptions can occur over such a large area in New Zealand, 
the only practical m~thod of detailed study is to have 

·portable seismographs ready ·.to be rushed to reported 
swarms of earthquakes . Instrument at present 1n use are 
a pePmanent line of seismometers between Ngauru.noe and the 
Chat.eau Observatory, and seismoscopes of low sensitivity 
at Wairakei~ Waimangu and Rotorua. To complete the 
ina'trumentation he- proposed a portaol e tape recording 
seismograph running at a tape speed of 0 . 2 mm/sec . and 
using transistorised electronics and batteries . Such 
a seismograph wou.ld record for up to a month u.nattended, 
and cover the frequency range 18 to 1/10 cycles/sec . The 
tapes are played back at normal speeds and the audio 
fr equency electrical output is very suitable for insertion 
into computing devices,. 

He played a number of earthquakes on his tape 
r eeo r ding seismograph at Welling and ~enioffs tape reco'rd
ing seismograph at Pe.sadena . The play back speeds were 
from 250 to· 1, 500 times the recording speed, so that· the 
eanth quake vibrations became audible ae booms for P & S 
onseta, and rising notes for dispersive su.rf'ace wave trains . 
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The last pape!' of the day wns 'J~· MR t/1 . FISHER, read 
by MR J. SMITH. - Wha·~ an Engineer expects .from a Geophysicist . 
Briefly this was rapid and accurate surveys of inaccessible 
si:tes to give a basis :i:or ·selection and initial design . 
considerations, and ~he development of new equipment an~ . 
techniques such as geophysical logging of geothermal bores, 
detecting where grout has got to etc . 

The second de y of the confe~ence opened with 
MR A. C. BECK's paper - Outline of Salient Features of · 
Various Structural Gonceutions of l~ew Zealand . . He described 
the Macpherson, Wel.J.man and Kingma concept!> of 17ew Zealan<;l 
structure . He favoured T;ellmans 300 mile shift on the 
Ji..lpine fault, hecaus~ th~ P~rmo-Carboni:ferous t'o~.ations 
all match across the ~ault . Us~ally the s~~e for~ation 
is not recognisaol~ fo~ more than 50 miles along the 
strike, let alone 300 . l:!owever , geophysical profiles 
are necessary to decide definitely between the Kingma and 
Wellman concepts . . He proposed tlat structural features 
should. be arranged in orde~ of importance sb that· discussion 
between ·geologis t and geophysicist is on common ground . · 
For instance strong foldL"lg of stL>ata i .s more important 
than faults crossing the folded area. 

The next paper was to hS:ve been DR F.F. EVISON. on 
Plastic Flow $8 a Structural Factor in New Zealand - a 

. reallY' new and cor..troversial subject, but to everyones dis
appointment he was, ;kept at home by sick.."l.ess • . 

New Zeal a!ld Met8ll.orphic rocks was the subject of 
PR R. W. WELLMAN'S paper. He pointed out that_metamorphism 
commences !'rem the mom•:m·t o.f de);losi tion of a sediment, first 
by . expulsion of ~·tate . •, causing .changes of density and ·. 
velocity, and ther. by~ineralogical cbanges . The rate 
of change of Jnetamorphia~ with ~epth is probably determin~d 
.bY the geothermal gradimJt. . The depth of burial for the 
higher rank part of t he Oto;go schist is known to be about 
10 miles . Coal :i.s n very sensi ti vc indicator of r.::eta
rnorphic rank up to aoout 3 miles depth of burial . 

, Next wss MR A. A. THOMSOf on Determination of Crustal 
Thickness in New Zeal and from Pttss e Velociti es of Rayleigh 
Waves . This invol •: ·~s the re::cogni tion and t iming of the 
same surface wave crest~ at three seismograph $tations 
arranged in a triC!lglo . Distru:tt Earthquakes are used and 
the times have to b~ corrected dcpendins on the station 
component. and instrument -::ons tants . The velocities for 
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-di.fferent wave periods-are -compared with theoretical and 
empirical curves of velocity against period for different 
crustal thicknesses ~~d the best fit givesthe thickness for 
the crust within the triangle of stations. This is found 
to be between 30 snd 40 Ems for the central North Island. 

This paper wc..s followed by one by MR R.A. GARRJCK 
who gave a review of the lit; ;..rature on Jrustal Thickness 
Determination from Explosive Seis.'Tl.1C Studies , and advoc.ated 
·4 Kin long seismic r '3fraction spreads for crustal structur~ 
work with the seismic truck . DR E . I. 'ROBElRTSON then SlJoke 
on Structural Aspects of Gravity andL~~etic Surveys of 
New Zealand. The Rangi tikei - ".'o'aiP!*>"a!J iCgravi ty anomaly 
indi cates an uncompensated crustal dovmwar p which intersects 
the axial ranges of the North Island and is al'parently 
related to seismicity, Taupo - White Is . volcanicity, thick 
upper Tertiary sediments and to the l:!ikurangi Trench . , In 
the South Island, however, the Bouguer gravity anomaly is 
caused by the roots of the Mountains, Ylhich are approximately 
compensated . The Bouguer anomalies suggest an average 
crustal thickness in New Zealand of about 30 K~s; a maximum 
thickness of' 37 Kms near Marten and a minimum of' 26 Kms 
near Cape Palliser and Bluff. 

Following this we heard MR G.A. EIBY tells us .about 
the Earth~uakes of the Sub-Central Rift. This was illustrated 
by maps based on reliable epicentres only. He also -
announced that the directioa of faulting for earthquakes 
under the Bay of Plenty region tended to rev.ers.e several 
times with increasing depth of focus. 

Sea Seismics and Proton Magmatometry in the Anta-rctic 
was the subject of MR R. fl~AM'S paper . Although plagued by 
instrumental troubles he was able to show that at least 
5, 000 ft of low velocity sediments were prasent in the centre 
o'f the Ross Sea, and that prev-ious :ne:gnetic maps of the area 
were considerably in error . Some fairly large variations 
in the field of about "10 to 15 miles v.ravelength 'Kere found 
in the vicinity of Campbell Is. 

The next l'aper - The Ant~rctic , rust py MR _ . E • . EV!smr 
was ably pr ~senteli by i"I3S J. LE FORT . By measuring the 
relation between velocity and period (dispersion ) for 
ear thg,uake surface waves which have crossed Antarc-tica~ and 
comparing this with curves calculated f'rom dif.fcrent models 
of' ~rustal struc~urc, an average thickness for the crust 
along the path can be found . It was shown that the crust 
is about 35 Kms thick tl1roughout Eastern Antarctica and 
25 Kms tbick in Marie Tiyrd land, suggesting continental and 
archipelago structure respectively. 
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The next paper - Pclaeomagnctism in the Antarctic 
by MR C. BULL - was pr"'sented by lW J. GELLEN. Sa'T!ples 
from the Wright Valley area suggest anci61t pole posit~on 
of 510 S. 1320 W. and 290 S 149° W. for the dolerlte 
sheets and older basic dykes rGspectivcly. 'rhe ages are 
uncertain but the results a~''' not inconsistent w.i th .Du Toi t' s 
reconstruction of Go11::1.wanaland. Ho also outlined the 
demagnetising method use::1. to clecide whether samples are 
stable or unstable. 'l':1e latter are not included in the 

, analyses. 

The last paper of the second da;y- was I1·:ovement of the 
Ross Ice Shelf noar Scott Base by ~!R P. ~:'.!\.Cl)O~T!L'J. He 
began the I. G. Y. glaciological work in Antarctica as a 
snare time hobby. He found that the ice shelf near its 
t~rminal face south of 3cott Base, where it is only about 
3 metres thick, was movin;;: 3:ast at the rate of 23 ems/day, 
and that the ice thickened to the West. Poles stuck in 
the ice showed that snow was accurnulating at the rate of 
about 30 ems/year, and therefol'e the shelf near Scott Base 
must be melting away underneath. 

The last day of tt'~e conference was devoted to the 
· ionosphere and apart from iv~ P. GILL'S paper on the Present 
Position of Sarth Current Studies, contained little ·of 
geological interest. He pointed out that the observed 
relations betv;ecn earth currents and geomagnetic variations 
-must reflect the electrical properties of the layers in 

_ ._Vfhi<;:h the currents flow. Cagniard considers this to be 
a considerable advance in geophysical prospecting and the 
method is available in areas v1here there is no magnetic 
or gravitational contras t. 

Thursday 'i!S.S spent on an excu:csion across the area 
covered by the 'lie.iotapu geological map. The really im
pressive feature seen ·;ras the Pael'Oa fault scarp. This 
was follov-led by visits to the 'Nairakei geothermal field and 
the power station -ilhich ·;ras producing about 50 meg:::.watts 
at the time. 

The conference dinner was held in the evening, and 
a presentation WGs made to Mr R.C. fiayes for his impending 
retirement. It -. ..-:{3 a merr:orable occasion and the stories 
of the past made u s r ~alise we are not so badly off today 
afterall. 

Friday saw us regretfully departiw~ from the Spa 
Hotel whose proprietors i\lr and lV:rs Tim Bernie and their staff 
had been so good to us. 'Ne stopped at the Chateau for lunch 
and to see the Chateau Observatory and then set out for home. 
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f:g;_:gs 0~~-NOTES 

MEMBERS of the Society attending the 21st International Geo- · 
logical Congress in Copenhagen during September include Dr · 
R. N. Brothers, Professor R. H. Clark, Mr B. W. Collins, 
Professor D. s. Coombe:., Dr c. A. Fleming, Dr M. Gage, Dr J. T. 
Kingma, Dr B. H. Mason and Mr R. W. Willett. 

MISS A. G. CHAI·l·IS, Geologcl Department, Victoria University, 
has been awarded a University of New Zealand Senior Scholarship. 

MR 1;;', H;J..L is now with the Wellington district office of the 
Geological Survey at Lowep Hutt. 

MR A. V. WEATiiERHEAD, Geological Survey, Lower Hutt, has been 
awarded the Diploma of Genunology of the Gemmological Associa
tion of Great Britain. 

MR P. M. ClliJ'IDLER has left the Duneo.in district office of the 
Geological Survey and until recently has been working with the 
Fiordland National.Parlc Board at Te Anau. 

DR J, T •. KINGMA left in April for the United Kingdom and Europe. 
While. overseas· he will spend several months at the Shell Company 1 s 
sedimeri.tary.,laboratories in Holland • 

. ' 
MR B. c .. l'ICKELVEY, Geology Department, Victoria University, is 
shortly trucing up .a _position at the University of New England, 
Armidale, N. S, W" 

DR c. 1~. FLEMING is spending nine months overseas on leave, and 
will visit research institutions in Britain and Europe. He will 
represent the Royal Society of ·New Zealand at the tercentenary 
celebrations of the Royal Society of London. On his way home 
he plans to travel via the United States. 

MR R.W. WILLETT is leaving in July for a two-month visit to 
Australia, Britain, Z·u:.:-ope ::mcl the United States. While overseas 
he will lead the New Zealand delegation to the Special Committee 
on Antarctic Research confer ence in Cambridge, and will also 
attend . t:t:Je 2·1 st International Geological Congress in Copen.'lagen, 
as Off~c~al New Zealand Government delezate. 

DR N.~~· OJ?EL~, who is now living in Cmnbridge, Zn:;;land, toured 
ScandJ.navJ.a ~n November, 1959, lec·curi:1;;: under th-e aus9ices of 
the British Council. 

; 
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AN ARTIFICIAL TRACER MINERAL EXPERIMENT IN COOK STRAIT 

By H.M. Pantin 

In the latter half of 1958, a tracer mineral experiment 
was ·undertaken by the New Zealand Oceanographic Institute -with 
the purpose of estimating the sediment-transporting power of 
the strong tidal stre2ms which occur in the narrowest part of 
Cook S::trai t. · Even ir. the narrows, the depth is too great for 
effective wave action, except near the coasts, and on this 
basis ' it might be expe:Jted that· the central part of the narrows 
would be floored by f~.ne sand and mud. However, the sediment 
is nearly all coarse, co:-tsisting of shingle, gravel, and sand, 
and it is clear that t :1e observed tidal streams, running more 
or less parallel to the axis of the Strait, are quite power~l 
enough to remove the finer grades of sediment. On the other 
hand, - marine growth is abundant on particles down to about 2 cm 
:in diameter, and the currents are apparently incapable of 
shifting material of this size or over. · 

The experiment was designed to estimate the maximum 
size of particles which the currents can transport. This was 
done by releasing on the sea-bed a quantity of artificial 
sediment of sui tEtble grain-size, and returning later to see 
whether any of the material had been shifted. The material 
chosen was magnetic concrete, made from 3 parts Patea ironsand 
(powdered in a ball--mill) and 1 part Golden Bay cement. This 
magnetic concrete can be readily identified, an·d can be ' 
recovered magnetically from sediment samples in very low con-

___ __ centr.ations. Bulk natu::-al ironsand was not used for the 
experiment, as small quanti ties of iron sand also occur 
naturally in the Cook Strait sediments themselves. Fluorescent 

,. and radioactive tracers were considered, but rejected as being 
too difficult to obtain, too expensive, or too dangerous in 
the necessary concentrations. About 38 cwt of magnetic concrete 
was made, and this was crushed ann passed through a 1 mm mechanical 
sieve. · · 

~he concrete was release d on t he evening of 1 .1 0 , 58, at 
a lo_cali ty about 6t miles l'les t of Karori Ligl1 t. Tlii s loca,li ty 
is situated in abou-:. 120 fathoms , near the axis . of the SublllB.rine 
channel l'lhich runs through the narrows and is orientated approx
imately M-S. in the area of the exp eriment. The material was 
placed, 5-6 cwt at a time, in a specia lJ.y - adapted 44- gallon drum 
attached to a counterpc ise release gear normallY used for a 
piston corer. This ensured release within a few feet of the 
sea-bed, and minimised the possibility of scattering in the 
sea-water. Altogethe~ 7 sepa.rate drops were needed to complete 
this phase of the operation. 

A series of 18 dredge samples, extending over the period 
4 to 5 days after the release of the concrete, were collected in 
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the surrounding area. These samples, with an average volume of 
about' ·1 cubic foot , wel'e taken f'rorn eta tions as far as 5 miles 
north and south of the release point , and all contained shingle 
or gravel accompanied by variable quanti ties of sand. The 
ma.gn·etic fract ion was Reparated in ti:le laboratory by placing 
ea·ch sample on a 3/1611 mesh s 1eve to remove the shingle and 
gi>avel, and washing the sand throu~h · into a magnetic flume . 
Th1s consisted of a ga:sanised iron tray, narrowing at one end 
into a small brass Cha."l.nel lying between the poles of large 
permanent mac,net . The magnetic reaterial collected against the 
sides of the brass channel, while the non-magnetic sand and 
wash- water flowed into a sink at the lower end of the flume, 
which was tilted. slig.lttly to allow a free flow of water. Every 
sample was run through twice, b·ut the amount of magnetic material 
collected in the second rur. was always fa:::- less than the initial 
recovery, showing that the separation was very efficient :1,11 
spite of the low magnetic content (0.05 to 0.15 per cent by 
volume) . . 

Natural ironsand proved to be the dominant constituent 
in the magnetic fractions, and this was accompanied by smaller 
quantities of magnetite-bearing sedimentary and metamorphic 
rocks, together with magnetic cinders de:L'ived from ships . Each 
sample . also ·contained a few grains of masnetic concrete . the · 
number of grains rang.ing f~·om 3 to 34 ~ti th un average of about 
11 . ·· In several of 'the: samples 1 the largest grains reached a 
width of' .a'bout 1. mm, which shows that the tidal currents in tp.e ~ 
narrows c~n transport grains of magnetic concrete (density about 4) 
up to 1' ·Jilin in diameter, and hence ordL-:~ary i\and grains (density 
about 2 , 7) up to 2 nun in diametez-. The maximum net rate of 
movement· that could actually ·oe demonstra:;ed VIaS 11 miles per 
day 1 for a· Sa!l!Ple 5 miles away from the point of release, but 
the actual paths followed by particular g::-a::ns of concrete would 
be oscillating and irregular, (due to the periodic reversal ~ 
direction of the tidal stream) a il.d the actual speed of transport 
at a particular instant must often have been .considerably in 
excess of 2 miles pel' day . Available data on the velocity of 
currents necessary to shift particles of different sizes indicate 
that bottom current veloci ti ea in the Cot>lt Strait narrows must 
reach. at .least 1 knot (50 cm/sec) or ther;3abouts to be capable 
of transporting grains of the required dia~eter. 
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A TRAVELLING PETROLOGIST LOOKS AROUND - WITHOUT A MICROSCOPE 

By A. Steiner 

On my recent trip overseas I had the opportunity of 
visiting a nTh~ber of int eresting geological sites , and of 
discussing at various research institutions hydrathermal and 
other mineralo 5ical and petrological problems related to the 
geothermal power project. 

The first call was to the Hawaiian Volcano Obs ervatory 
where I was r e ceived by Dr l'Iura ta and his staff. _<\f'ter I was 
shown around their laboratories and a lengthy discussion of the 

th ~ ··t.·acute petrological topic , i.e. t h e genetic relationship between 
o ~'' "tl<eleiEl and alkali basalt magma , an excursion was arranged to 

inspect the craters of the Y.ilauea Volcano. A conspicuous 
feature of the Hawaiian volcanoes is the com~on absence of 
sulphur-bearing gases in the volcanic exhalations. This seems 
to explain why the vegetation around the local steaming grounds 
is not affected by the escaping gases in contrast with the 
thermal areas in the Taupe volcanic zone where the vegetation · 
on and around steaming grounc .. soon dj_es away. 

In California I spent a great deal of my time visiting 
the following research institutions: Scripps Institution of 
Oceanography, Univer:si ty of California at Los Angeles and Berkeley, 
California Institute of Technology Pasadena, U.S. Geological ' 
Survey at Los .Angeles and Menlo Park , and 6tanford Univers-ity. 
At the clcripps Institution I met Frof, Harmon Craig and Dr Urey. 
Frof. Craig is working on isotopes of hydrogen, oxygen and 
carbon in thermal waters, and is much interested in our work at 
Wairakei. 

I ws.s very impressed IJy the work of Dr G.C. Kennedy 'at 
U,C.L.A, who is dating volcanic r ocks , except for lavas over 
500 millions years old, by a newly developed method based on 
thermo-luminescence. T''le Z.uminescence depends upon the time 
the rocl{s have been exposed to bombardment by cosmic rays. Thus , 
a fres h lava , e.g. from the 1952 Paricutin eruption, behaves 
almost like an ideal black. body. The fact that he can date a 
brick 10 years old seems to indicate a high accuracy for this 
method. 

The main subjects discussed with
8
Prof. S. Epstein at 

Caltech were the variation of the ratio o1 jo16 in hydrothermal 
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minerals, its tempere. ~ure dependence an.i the application of 
isotope research to g<)othermal investir,ation. At Caltech I 
saw also an Electron Probe Mic!'oanalyser in action. This newly 
d~veloped apparatus il> a valuable tool for non- destr':lctive ~ocal 
chemical analyses of minute samples, e.g. of a spot ~n a thin 
section ; the· minimum volume for practical quantit3tive analyses 
is a.s small -as <>bo~t 0;2 cubic microns. 

At ti"le Geological Survey ar-d the California Division of 
Mines at Los ;~geles I inquired about a widely reported huge 
geothermal field at the Salton Se·a, So•.r';r. Califori1ia , but was 
inf'6rmed that this was a business stunt promulgated by a land 
speculate~ ! At the University at Be~~3ley I gave a talk on 
hydrotl1ermal rock alteration at Wairakei and Waiotapu. I also 
discussed the origin of' ignimbrites wit.h Frofs RoweD \Villiams 
and C.u-rtis who told me of 'their recent vi sit to the V~:~.Lley of: 
Ten Thousand Smokes . I was also able at Berkeley to observe their 
work on the synthesis of bydrot::.ermal minerals in the laboratory 
of: Dr Meyer, and to discusG various petrological questions with 
Prof . F,J, Turner and Dl• Fyfe. The work done at Berkeley and 
also the research facilities of the Minel'alogical Department, 
under Prof. 0,0. Hutton, at 3tantord. University are most 
impressive. 

The U,3,Geological Survey at Menlo Park, situated in 
· b'eautiful surroundings, is another outstanding ~d large research 

institution. ~The disc·J.ssions that fo l lowed my ta~s at Menlo P.ark 
on hydrothermal rock alteration and p e t rccenesis of ignimbritea 
continued for a few days. In company ·.v:'.-tt . lliessra E.H. Bailey 
and C. T. Jones f:rom the U.S.G.S., and Pr~f . _Takaharu F~tomi . 
or the Depat·tment of /}eophysic.;; I Flokkaido University ' Japan, ·. 
I yiai ted the therm~~l and vo1.t:11'nic area~: ,,-£ Nort:1ern California 
and Nevada. The well known ::.oca·lity Tlhl lieysers ha., been of 1nuch 
inter est to me because of' the occurrence .-,f suoerheated steam 
there, and the absence o f bo·,;h volcani- :-ocks anc". l.'.ctive volcanoes 
nearby. I notice1 also the dt&tinctly d1:f'erent ~vdrothe~al 
alteration from tP.&t at WaiN:kei. Other t hermal aJ:"eas inspected 
were the Sulphur Bank, Wilbu·.• Springs and Steamboat Spring·s. The 
active dac i tic vo:'.cano Lasse'1 Peak dieplr.ys a prominent and 
ominous spine pro t:::'uc!ing :fro:n its flar.~z . 

My visit to tile Yello.vstone Pc.rk follower: shortly 
the disastrous earthquake in that area in August. Numerous cracks 
and fissures were still open. I could also see a part of the 
recent fault scarp sho1'Ving a vertical displacement up to 20 feet 
and ITIY thoughts were on the Hutt Road! · 
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Travelling across the U.S.A. short stops were made at 
Salt Lake City to visit the Universit~ 9f Utah and the Kennecot 
Research Centre, the U.S.Geological Survey at Denver, Colorado, 
and the Universities of Chicago and Illinois and the Illinois 
Geological Survey. · ~ 

At t he Geolo gical Survey at Washington I f ound a 
considerable inter e st in our r esults obtained f'rom the study .of 
hydrothermal rock alte r a tion at ~airakei . While in Washington 
a visit was p,a i d to t he Geaphysical Laboratory of -the Carnegie. 
Jnstitut i on where I had the good f ort une to see their work on 
syntheti c ignimbri tes . From Washington I me.de a .s i de tr i p to· .. 
the Johns Hopkins Univers i ty at 3alti more and the Pe nnsylvania 
Stat:e~ College; University Park. At both places exten.s i ve ·. W.Qrk 
ha.s b een done on natural . and eynthe tic z e oli.t es. At t h e Johns 
Hopkins University they claim that wEirakite is as common as 
quart'z . in the North-western States. At Pennsylvania (3tate College 
a talk on the occurrence of zeolite at Wairakei was given. · · 

In New York I had a discussion on hydrothermal rock 
alteration with Prof. Kerr at ColumbiQ University, and on 
s·ome' 'mineralogical and geochemical questions with Dr B. Mason 
at the American Museum of Natural History. By a;rrangement 
of the N.Z. Legation I me t Father de Breuvery, the head of the 
United Nation's Council for Social and Economic Development. . 
This council has ·a section on geothermal power and is greatly 
interested in the geothermal power project in New Zealand. 
By coincidence, the Prime · :\linister of New Zealand was addressing 
·the ·united Nations the same day and I -was- able to listen to his . 
speech. 

My stay in London, although short, was very pleasant 
due to the kind assistance I received from Mr B.W. Collins, 
Scientific ··Liaison Of:"'icer in London. Ignimbri tes are at present 
a much-discussed topic anong 3ritish geologists. They are finding 
ignimbrites here, ignimbrites ther e, and ignimbrites everywhere. 
Thus, . it happened that I came int o a real wasps' nest. However, 
I had a pleasant discussion on this subject with Dr J.G. Ramsay, 
Reader in Petrology at the Inperial College, and Dr P.A. Sabine, 
petrologist at the U.K. Geological Survey and British Museum. 
In London I also attended as a member the annual meeting 'of the 
Mineralogical Society. Their seat i ng arrangement is similar to 
that in the House of Commons, 

On the wa'f home , I stop ,~e d over in Italy to visit Larderello 
(= Wairakei in N.Z.) which has a great attraction for anyone 
interested in geothermal steam. Here, as at The Geysers, the absence 
of volcanic rocks and nearby volcanoes is striking, a fact that forces 
o~e to think about the origin of geothermal steam. 
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NEW MEMBERS 

A welcome is extended to the following new members who 
have joined the Society in the. last six months. · •; 

Barton, J.W., 54 Lucerne Road, Remuera; AUCKLAND, S.E.2. 

Freeman, R.S., 6/o N.Z. Geological Survey, P.O.Box 368, LOWER HUTT 

Gardner, M.W., C/o N.Z. Geological Survey, P.O. Box 368, L9'#ER HUTT 

Hamilton, Dr Warren, Geologic Division, U.S. Geological Survey, .· 
Federal Center, DENVER 25, Col., U.S.A. 

Jansen, Rev. E.G., Tangao Training Institute, S~~TO, NEN HEBRIDES. 

Ker, D.S., Department of Mines, P.O. Box 38, R'..ll1dle Street P.O., 
ADELAIDE, S.AUSTRALIA. 

Kruta, Dr T., Moravian Museum, Namesti 25, unora 8, BRNO,CZECHC~ 
SLOVAKIA. 

Nicho1son, D.S., C/o Mineral Engineering Section, Dominion 
Laboratory, Gracefield Road, LOWER HUTT 

No:r-ris, G., Sedgwick Museum, Downing Street, CAMBRIDGE, ENGLAND. 
• I 

Robin.s, A.H.; C/o P.O. Box 494, CHRISTCHURCH. 

Sonntag, Mrs E.J., Makornako R.D. 3, PAHIATUA. 

Weatherhead, A. V. , C/o N. Z. Geological Survey, P.O. Box 36B, 
LOWER HUTT. 

Membership of the Society, including unfinancial members, 
is now about 270. This issue of the Newsletter has not been 
sent to members whose subscriptions have remained unpaid since 
befo~·e 1958. 

We hope so; 

donkey 
may be 
able . " 

On mineral eJ~.plor&tton - "In recent y:ears t~1e wandel"ing 
has b~en i" '~ -::>l;:ce-:~.:.1:>y t'1e t;.L o.i;;ed 9'eolovts t. The· geolo~is t 
more expe·c,si.vc tli:a:; tile clonkey but he is far more depend

From cm exc:.m papel' - quoted in Geot ir.!es 


